Hurricane Katrina was one of the most destructive natural disasters in U.S. history, resulting in almost 2,000 deaths and over 650,000 persons displaced (Knabb, Rhome, & Brown, 2006 ; U.S. Department of Commerce, 2006) . The hurricane had particularly devastating effects on those living in low-income communities, including a large proportion of non-Hispanic Black residents (Elliott & Pais, 2006; Logan, 2006 ). Yet, even among vulnerable groups, there was considerable variation in survivors' responses, ranging from severe posttraumatic stress (PTS) to relatively mild responses (e.g., Galea, Tracy, Norris, & Coffey, 2008) .
In light of the variation in psychological responses to disasters, researchers have broadened their focus to include a range of adaptive responses (e.g., Bonanno, 2004) . Within this context, some have investigated the phenomenon of posttraumatic growth (PTG), or self-reported positive psychological changes induced by the experience and processing of a traumatic event and its aftermath (Tedeschi & Calhoun, 1995) . These include improved interpersonal relationships, a greater sense of new possibilities, increased personal strength, heightened spirituality, and an enhanced appreciation for life. In the current study, we focused on PTS and PTG in a sample of low-income mothers, the majority of whom were non-Hispanic Black, who survived Hurricane Katrina. Drawing on a data set that includes one predisaster and two postdisaster waves, our primary aim was to explore the relationship between PTS and PTG. In light of our interest in in a full range of postdisaster psychological responses, we drew primarily on continuous measures of these constructs. However, we also included diagnostic categories of posttraumatic stress disorder (PTSD) and classified participants into low, moderate, and severe PTS to assess differences in PTG among these groups. The secondary aim of the study was to explore the role of demographics, predisaster psychological distress, hurricane-related stressors, and psychological resources in predicting both PTS and PTG.
The PTG-PTS Relationship
In their model of PTG, Tedeschi and Calhoun (1995) proposed that when people experience a trauma severe enough that it takes a central place in their lives; changes their worldviews, assumptions, and schemas; and shifts their self-identities, the consequent distress they experience may provoke cognitive processing that results in personal growth. The model assumes that in order for PTG to manifest, some degree of psychological distress and disruption, indicative of PTS, is necessary. It is theorized that in the initial aftermath of the trauma, the overall degree of PTS must be severe enough to challenge survivors' core beliefs, which would then prompt both intrusive and deliberate cognitive processing (Lindstrom, Cann, Calhoun, & Tedeschi, 2013) . Thus, over time, the intrusion symptom cluster of PTS-which has been used as a measure of intrusive cognitive processing-might be the most strongly associated with PTG of the three PTS clusters (Shigemoto & Poyrazli, in press) . To date, studies exploring the relationship between the intrusion subscale of posttraumatic stress inventories and PTG have produced mixed findings, with some detecting significant positive associations with PTG (e.g., Taku, Cann, Tedeschi, & Calhoun, 2009; Tomich & Helgeson, 2012) and others nonsignificant or even negative associations (e.g., Dekel, Ein-Dor, & Solomon, 2012; Stockton, Hunt, & Joseph, 2011) .
A potential explanation for these divergent findings is that, as some have argued (e.g., Hobfoll, Hall, et al., 2007; Zoellner & Maercker, 2006) , PTG might in some cases represent functional growth, associated with constructive, adaptive, and meaningful changes in survivors' lives, whereas in others it might represent illusory growth, associated with self-deception, positive illusions, and avoidance. From this standpoint, positive associations between PTS intrusion and PTG would reflect the cognitive processing indicative of functional growth, and positive associations between PTG and the other components of PTS (avoidance and hyperarousal) would reflect avoidant coping indicative of illusory growth (Dekel et al., 2012) . Some studies have indeed shown that higher avoidance and hyperarousal symptoms were associated with higher PTG (Dekel et al., 2012; Wang, Wang, Wang, Wu, & Liu, 2013) . Moreover, according to the Janus Face model of self-perceived growth (Maercker & Zoellner, 2004) , the functional and illusory sides of PTG are not mutually exclusive but, rather, can co-occur, a contention that is consistent with studies finding positive associations between PTG and all three of the PTS symptom clusters (e.g., Xu & Liao, 2011) .
More generally, research literature linking overall PTS and PTG has produced mixed findings, with some studies showing positive associations (e.g., Solomon & Dekel, 2007) , others negative associations (e.g., Kimhi, Eshel, Zysberg, & Hantman, 2010) , and others curvilinear relationships, with the highest levels of PTG appearing at moderate levels of PTS (e.g., Butler et al., 2005) . These inconsistencies in associations between PTG and PTS total and subscales could be due to the cross-sectional nature of most disaster studies (Bostock, Sheikh, & Barton, 2009 ). To date, few studies have investigated relationships between PTS and PTG using a longitudinal design. One exception is a study by Dekel et al. (2012) , who found support for a model in which initial levels and increases in PTS predicted increases in PTG and in which initial levels of hyperarousal predicted increases in PTG, whereas this was not the case for intrusion or avoidance.
Predictors of PTG and PTS
Variations in demographic and psychological resources might also render some individuals less likely to experience PTS and more likely to experience PTG. For example, associations between PTS, PTG, and demographic variables, such as ethnic minority status, younger age, and number of children in a survivors' custody, have been detected (e.g., Brewin, Andrews, & Valentine, 2000; Xu & Liao, 2011) , although the findings regarding demographic variation in PTG have been notably inconsistent (Linley & Joseph, 2004) . More consistently, researchers have found that higher levels of exposure to traumatic events and trauma-related stressors predict both PTG and PTS (Galea et al., 2008; Xu & Liao, 2011) . In the case of natural disasters, survivors who have experienced the loss of a loved one have also been shown to be more likely to exhibit PTG and PTS (Xu & Liao, 2011) .
Psychological resources, such as optimism and sense of purpose, are also thought to differentially affect survivors' responses. Whereas optimism is negatively associated with experiences of PTS (e.g., Ahmad et al., 2010) , it has been found to be positively associated with PTG (e.g., Prati & Pietranoni, 2009) . Optimism is thought to facilitate positive reappraisal of trauma, adaptive coping, and greater perceptions of social support, all of which could protect against adverse psychological responses and promote subjective experiences of PTG and reengagement in meaningful life goals (Prati & Pietranoni, 2009) . In a similar vein, survivors who are oriented toward future goals and who approach their lives with a sense of purpose might be most able to grow from their experiences. Like optimism, a sense of purpose is likely to facilitate adaptive coping, one of the most consistent predictors of PTG (Linley & Joseph, 2004) . A sense of purpose might also lead survivors to engage in volunteerism or other value-based action, which may contribute to greater posttraumatic adjustment and growth . Indeed, have argued that value-based action might be the key in differentiating survivors who experience functional PTG and illusory PTG. In their study of survivors of terrorist attacks and forced evacuation, those who took part in resistance efforts, "dedicating their lives through acting fully and with greater sacrifice on their beliefs" (p. 356), and who manifested PTG as a result, had significantly decreased odds of developing PTSD. Conversely, a lack of purpose seems to foster lower confidence in one's ability to cope in the aftermath of trauma (Linley & Joseph, 2011) and has been associated with higher PTS symptoms (Owens, Steger, Whitesell, & Herrera, 2009) .
It is important to note that these psychological resources are not static entities and may change in the aftermath of disasters and other traumatic events (e.g., Burger & Palmer, 1992) . Studies on the shared and unique predictors of PTG and PTS to date have been limited by a lack of predisaster data, and therefore it is unknown whether initial levels of psychological resources, or preto postdisaster changes in resources, lead to PTS and PTG. In a similar vein, studies have not simultaneously explored the role of predisaster psychological functioning in predicting PTS and PTG. This is a significant limitation given that studies including predisaster data have shown consistent associations between pre-and postdisaster psychological functioning, such that survivors with preexisting symptoms are at a heightened vulnerability to postdisaster symptoms (e.g., Weems et al., 2007) . To our knowledge, no studies have explored the role of predisaster variables, including predisaster psychological symptoms and psychological resources, in predicting PTG.
Current Study
The primary purpose of this study was to investigate the relationship between PTS (both total PTS and PTS symptom clusters) and PTG, concurrently and prospectively. PTS was measured 1 and 3 years after Hurricane Katrina, and PTG was measured 3 years post-Katrina. We examined linear and curvilinear associations between PTG and PTS and made no a priori hypotheses, This document is copyrighted by the American Psychological Association or one of its allied publishers.
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given the inconsistent findings in the literature to date. Additionally, we explored how patterns of PTS from 1 to 3 years postdisaster related to PTG and, given the lack of research on this topic, made no specific hypotheses. A secondary aim was to explore demographic variables, hurricane-related stressors, and psychological resources as predictors of PTS and PTG. We expected that demographic and disasterrelated factors would predict both constructs in the same direction, with ethnic minority status, younger age, greater number of children, and higher levels of disaster exposure associated with higher PTS and PTG. A strength of the study was that we included predisaster assessments of psychological distress and psychological resources (optimism and purpose). We expected that higher predisaster psychological distress would significantly predict higher PTS, whereas we made no hypothesis regarding predisaster distress and PTG due to aforementioned limitations of prior research. Given that psychological resources could enable participants to adaptively cope with hurricane-related stressors, we expected survivors with higher levels of predisaster optimism and purpose to have higher PTG but lower PTS. We also expected participants who maintained higher levels of optimism and purpose to have higher PTG and lower PTS.
Method

Participants and Procedure
Institutional review boards from MDRC, Harvard University, Princeton University, and University of Massachusetts Boston approved the study. Participants were initially part of a study of low-income parents who had enrolled in three community colleges in the city of New Orleans in 2004 -2005 . The purpose of this initial study was to examine whether modest performance-based scholarships affected the academic achievement, health, and wellbeing of these parents (Richburg Hayes et al., 2009) . To be eligible for the study, students had to be between the ages of 18 and 34; be parents of at least one dependent child under 19; have a household income under 200% of the federal poverty level; and have a high school diploma or equivalent. Students were recruited through a general marketing and outreach campaign, which included flyers, newspaper and radio announcements, and oral presentations in mandatory orientation and testing sessions for incoming first-year students. Although the program eligibility verification process, which included proof of income and parental status, may have deterred some students from enrolling, no students refused random assignment after eligibility had been determined (Richburg Hayes et al., 2009) . At baseline (i.e., on enrollment in the study and prior to random assignment) participants provided primarily demographic information (e.g., age, race, number of children).
By (Time 3, or T3) . The T3 survey included measures of PTS and PTG, and 409 of the 492 participants (83.1%) from T1 completed the survey. All participants provided written consent to be part of the original study, and verbal consent to participate in the postdisaster surveys. In the current study, only participants who completed all three surveys were included (n ϭ 348; 70.7% of the T1 sample). Of these participants, the subsample of male participants (n ϭ 14, 4.0%) was dropped in light of consistent findings of gender differences in psychological distress following natural disasters (e.g., Norris et al., 2002) .
The mean age of the final sample of 334 women at baseline was 25.54 (SD ϭ 4.45) and their average number of children at the -year1 follow-up was 1.96 (SD ϭ 1.16). All of the participants were living in areas affected by Hurricane Katrina, and nearly half (47.6%) reported living in areas affected by Hurricane Rita when it struck less than a month later. Most participants (82.0%) selfidentified as non-Hispanic Black, 10.2% as non-Hispanic White, and 3.5% as Hispanic.
Measures
Posttraumatic growth. PTG was measured at T3 using the 21-item Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) , which has been used in previous studies of disaster survivors (e.g., Tang, 2007) . Participants rated the extent to which they experienced various changes as a result of Hurricane Katrina on a 5-point scale, ranging from 1 (not at all) to 5 (extremely). Cronbach's alpha reliability for the PTGI in this study was .93 at T3.
Posttraumatic stress. The Impact of Event Scale-Revised (IES-R), a 22-item self-report inventory of symptoms of PTSD (Weiss & Marmar, 1997) with good psychometric properties (e.g., Creamer, Bell, & Failla, 2003) , was administered at T2 and T3 to measure PTS symptoms as a result of hurricane experiences. Scores for this scale range from 0 to 88, with scores above 33 classified as indicating probable PTSD (Weiss & Marmar, 1997) . Participants were asked how much, over the prior week, they were distressed or bothered by experiences related to Hurricane Katrina, from 0 (not at all) to 4 (extremely). The IES-R also includes three subscales: (a) Intrusion (eight items, e.g., "Pictures about it popped into my mind"), (b) Avoidance (eight items, e.g., "I stayed away from reminders about it"), and (c) Hyperarousal (six items, e.g., "I was jumpy and easily startled"). Cronbach's alpha reliability for the IES-R full scale and subscales in this study were as follows: T2 full scale ϭ .95, T2 Intrusion ϭ .90, T2 Avoidance ϭ .84, T2 Hyperarousal ϭ .89, T3 full scale ϭ .95, T3 Intrusion ϭ .91, T3 Avoidance ϭ .85, and T3 Hyperarousal ϭ .89.
General psychological distress. The K6 scale, a six-item screening measure of nonspecific psychological distress , was used to assess predisaster psychological distress. This scale has been shown to have good psychometric properties (Furukawa, Kessler, Slade, & Andrews, 2003) and has been used This document is copyrighted by the American Psychological Association or one of its allied publishers.
3 in previous research on the psychological functioning of Hurricane Katrina survivors (e.g., Galea et al., 2007) . Participants rated items (e.g., "During the past 30 days, about how often did you feel so depressed that nothing could cheer you up?") on a 5-point Likerttype scale ranging from 0 (none of the time) to 4 (all the time).
Reliability of the K6 scale in this study was Cronbach's alpha of .70 at T1. Hurricane-related stressors. Two variables, both assessed at T2, were included as indicators of hurricane exposure. First, a Hurricane-Related Stressors Scale that included 16 questions assessed stressors experienced during the hurricanes and the week that followed. The questions were drawn from a larger survey of the demographic and health characteristics, evacuation and hurricane experiences, and future plans of Hurricane Katrina evacuees. The Washington Post, the Kaiser Family Foundation, and the Harvard School of Public Health jointly designed the scale (Brodie, Weltzien, Altman, Blendon, & Benson, 2006) . Participants were asked to indicate whether they had experienced the following as a result of the hurricanes: (a) lacked enough fresh water to drink, (b) lacked enough food to eat, (c) felt their life was in danger, (d) lacked necessary medicine, (e) lacked necessary medical care, (f) had a family member who lacked necessary medical care, (g) lacked knowledge of safety of children, and (h) lacked knowledge of safety of other family members. These questions were asked for both Hurricane Katrina and Hurricane Rita, yielding 16 items in total, each with response options Yes (1) and No (0). A composite score with the count of affirmative responses to these items was created (Kuder-Richardson-20 ϭ .84).
Second, a dummy code indicating whether participants had lost a family member or close friend due to the hurricanes and their aftermath (bereavement) was included, as previous research has indicated this as a stressor that increases survivors' likelihood of PTS and PTG (e.g., Gibbs, 1989; Xu & Liao, 2011) .
Optimism. The Life Orientation Test-Revised (LOT-R) is a self-report measure of optimism that consists of six items with demonstrated reliability and validity (Scheier, Carver, & Bridges, 1994) . Each item was rated on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Three of the six items were framed positively (e.g., "I am always optimistic about my future"), and the remaining three were framed negatively (e.g., "If something can go wrong for me, it will"). In this study, Cronbach's alpha was .55 at T1 and .70 at T2.
Purpose in life. The MacArthur Network on Transitions to Adulthood developed a 13-item Sense of Self measure for the evaluation of the Opening Doors program (Brock & Richburg Hayes, 2006) . The full measure included two subscales: Purpose in Life (seven items, e.g., "You feel your life is filled with meaning, a sense of purpose," "You can envision the type of person you'd like to become") and Relations With Others (e.g., "There is at least one person who knows 'the real you,'" "People often seek your advice and support"). The full scale has been shown to be reliable and associated with educational attainment (Scrivener et al., 2008) . Because the current study focused on personality characteristics as predictors of PTS and PTG, we chose to include only the Purpose in Life subscale. The seven items were rated on a 4-point Likerttype scale from 1 (strongly disagree) to 4 (strongly agree). Cronbach's alpha of the scale for the current study at .78 at T1 and .84 at T2.
Results
Descriptive Analysis
As indicated previously, the current study included only female participants who completed surveys at each time point (N ϭ 334). A series of t tests and chi-square tests, with Bonferroni corrections for multiple tests, revealed no differences between the participants who completed the three assessments and those who did not. For the 334 women included in the study, we also tested for differences between those who were in the experimental and the control groups in the initial study, again using Bonferroni-corrected t tests and chi-square tests. No significant differences were detected. Last, we examined differences between participants for whom we had complete data (88.9%, n ϭ 297) and those who were missing data on any of the variables included in the current study (11.1%, n ϭ 37). Again, no significant differences were found. Among the variables that we included in this study, the missing rate ranged from 0.0% to 4.2%, and the overall rate was 0.6%. We conducted multiple imputation using the Amelia II software (Honaker, King, & Blackwell, 2008) in R to handle missing data, and five complete data sets were then used for statistical analysis. Results represent an average of the five separate analyses with Rubin's (1987) correction of standard error. We replicated our analysis using only the 297 complete cases and the trends in the data persisted. Prior to conducting statistical analyses, the distributions of each variable were carefully examined, and assumptions of normality were met. Means and standard deviations for all variables in the study, as well as a correlation matrix, are listed in Table 1 .
Associations Between PTG and PTS Full Scale and Subscales
As shown in Table 1 , T3 PTG was significantly correlated with T2 and T3 PTS total and the three PTS subscales, with coefficients ranging from .20 to .29 (all p Ͻ .001), such that participants reporting higher PTS total and subscale scores at each point reported higher PTG. Within each time point, there was a trend toward stronger positive correlations between PTG and avoidance, compared with the correlations between PTG and intrusion and hyperarousal symptoms; however, the differences between the correlations did not reach statistical significance. In supplementary regression analyses, we assessed for curvilinear relationships between PTS total and subscales and PTG by first entering linear terms (e.g., T2 PTS total) and then quadratic terms (e.g., T2 PTS total, squared). In no case was the quadratic term significant above and beyond the linear term, indicating a lack of significant curvilinear relationships.
We also examined PTG scores for participants with and without probable PTSD (i.e., IES-R Ͼ 33) at each time point through analysis of variance (ANOVA). As shown in Table 2 , at both time points, participants with PTSD had significantly higher PTG than those without PTSD. To further delve into the PTS-PTG relationship, we divided participants into low, medium, and high categories on PTS total and subscales. Since the IES-R does not have established cutoffs for levels of PTS severity (e.g., mild, moderate, severe), we based the categories on the T2 assessments (lower level than ½ standard deviation below the mean; medium: within ½ standard deviation of the mean; and high: greater than ½ This document is copyrighted by the American Psychological Association or one of its allied publishers.
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POSTTRAUMATIC STRESS AND GROWTH standard deviation above the mean). The results of ANOVA with Bonferroni-corrected pairwise comparisons indicated that in each case, participants in the high category had significantly higher PTG than those in the low category ( Table 2) .
Patterns of PTS Over Time and PTG
Next, we examined how PTG was related to patterns of PTS over time. First, we conducted multiple regression analysis predicting PTG, including main effects for T2 and T3 PTS total, as well as an interaction between PTS total at both time points. PTS total scores were centered prior to the analysis to permit exploration of the interaction. Controlling for main effects, the interaction between T2 and T3 PTS total was marginally significant (b Ͻ -0.01, standard error [SE] ϭ Ͻ 0.01, t ϭ -1.72, p ϭ .08). Decomposition of the interaction indicated that the relationship between T3 PTS total and PTG was strongest among those with higher T2 PTS total. The same procedure was repeated for the symptom cluster subscales, and the interaction term for avoidance was significant (b ϭ -0.02, SE ϭ 0.01, t ϭ -2.34, p ϭ .02), whereas those for intrusion and hyperarousal were not (b Ͻ -0.01, SE ϭ 0.01, t ϭ -0.39, p ϭ .70, and b ϭ -0.03, SE ϭ 0.02, t ϭ -1.58, p ϭ .11). Decomposition of the interaction for avoidance indicated the same pattern as for the PTS total.
Next, we examined differences in PTG by probable PTSD classification and PTS total and subscale categories over time using ANOVA and Bonferroni-corrected pairwise comparisons (Table 3) . We found that participants with probable PTSD at both time points had significantly higher PTG than those who never had probable PTSD. For the PTS total and subscale categories, we detected several significant differences between participants who had low levels at both T2 and T3 and those who exhibited other patterns, most consistently, participants who had high levels at both time points. Additional significant differences between the categories are listed in Table 3 . Notably, there were no significant differences in PTG among the groups that had increasing, decreasing, or consistently high PTS over time.
Predictors of PTG and PTS
To assess for variation in relationships between demographic, hurricane-related, and personality variables on T3 PTG and T3 PTS total and subscales, we first assessed for significant differences in bivariate correlations (Table 1) . Relative to the correlations with PTG, we found significantly stronger positive correlations of PTS variables with age (for PTS total, Intrusion, and Hyperarousal), T1 psychological distress (PTS total and all subscales), and hurricane-related stressors (PTS total, Avoidance). In contrast, PTG had significantly stronger positive correlations with non-Hispanic Black race (vs. Intrusion, Hyperarousal), T1 and T2 optimism (vs. PTS total and all subscales), and T2 purpose (vs. PTS total, Intrusion, Hyperarousal).
Next, hierarchical regression analyses predicting T3 PTG and T3 PTS total and subscales were conducted (Table 4 ). In Step 1, demographic variables and T1 psychological distress were entered and accounted for significant variance in all four outcomes. NonHispanic Black race was a significant unique predictor of higher PTG, and older age, non-Hispanic Black race, and higher T1 psychological distress were significant unique predictors of higher PTS total and subscales. Neither Hispanic ethnicity nor number of children was a significant predictor in any of the models. In Step 2, hurricane-related variables were entered and accounted for significant additional variance in all four outcomes. Exposure to hurricane-related stressors and bereavement were both signifi- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
POSTTRAUMATIC STRESS AND GROWTH
cantly and uniquely predictive of higher PTG and PTS total and subscales.
In supplementary analyses, we entered T1 psychological resources in Step 3 and T2 psychological resources in Step 4. We note here that because T1 levels were controlled, the analyses permit insight into how changes in psychological resources from pre-to postdisaster predict PTG and PTS total and subscales. The results of these analyses were inconsistent with those in the bivariate analyses, and because we suspected confounding between optimism and purpose, we tested separate analyses for each psychological resource. Predisaster optimism was not significant in any of the models. Predisaster purpose was a significant predictor of PTG, such that participants with higher T1 purpose had higher PTG, whereas predisaster purpose was not a significant predictor of PTS total or subscales. Postdisaster optimism accounted for significant additional variance in Intrusion, such that participants with lower T2 optimism had higher T3 Intrusion. In contrast, postdisaster optimism did not account for significant additional variance in PTG, PTS total, avoidance, or hyperarousal. Postdisaster purpose accounted for significant additional variance in PTG, with higher PTG among participants with higher T2 purpose. Again, T2 purpose did not account for significant additional variance in PTS total or subscales.
Discussion
The primary purpose of this study was to provide greater clarity into the relationship between posttraumatic growth (PTG) and posttraumatic stress (PTS) among low-income mothers who were exposed to Hurricane Katrina. We found that PTS, assessed at both 1 and 3 years after Hurricane Katrina, was significantly and positively associated with PTG assessed at 3 years postdisaster. This was the case for total PTS and for the three PTS symptom clusters. Among the PTS symptom clusters, Avoidance was most strongly associated with PTG, perhaps indicative of illusory growth; however, differences among the correlations between PTS symptom clusters and PTG did not reach statistical significance.
Additionally, survivors with probable PTSD at each time point, as indicated by clinical cutoff scores, as well as those with consistently high levels of PTS total and symptom clusters, reported significantly higher levels of PTG. These results suggest that experiencing higher levels of PTS, whether in the more immediate or longer term aftermath of disasters, is associated with higher PTG. These results are also consistent with the Janus Face model of PTG (Maercker & Zoellner, 2004) in that PTG was related to aspects of PTS that are thought to indicate both functional growth (intrusion) and illusory growth (avoidance, hyperarousal).
Because PTS was assessed at both postdisaster time points, our analyses also shed light into how patterns of PTS over time might yield different levels of PTG. To address this issue, we first computed an interaction of PTS total at both postdisaster time points and found that, controlling for main effects, the interaction was a marginally significant predictor of PTG. We replicated these analyses with the PTS subscales and found that the interaction term was significant for Avoidance, but not for Intrusion or Hyperarousal. The results here suggested that survivors who sustained high levels of avoidance over time were most likely to report PTG.
However, when we investigated patterns of PTS over time using categorical variables, we found that PTG was consistently highest among survivors who had high levels of PTS, both total and symptom clusters, over time. Using the clinical cutoffs to categorize survivors into patterns of probable PTSD over time, we found that survivors who were consistently classified as having probable PTSD had significantly higher PTG than those who never surpassed the cutoff for probable PTSD. Looking at categories of low, medium, and high PTS total and symptom clusters, we found that participants with low PTS at both postdisaster time points had significantly lower PTG than those who exhibited other patterns, most consistently, the participants who had high PTS at both time points. We also noted that there were no significant differences in PTG between any of the other PTS total or subscale patterns. That is, survivors whose PTS increased, decreased, or was consistently high did not have significantly different levels of PTG. Future 
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studies should further explore how the various patterns of PTS over time relate to PTG, as well as the subtle variations in patterns among the PTS subscales. Additionally, future studies with larger samples would be useful in further unpacking the PTS-PTG relationship. We found that survivors who identified as non-Hispanic Black reported significantly higher levels of both PTS (total and symptom clusters) and PTG. Higher PTS among non-Hispanic Black women is consistent with prior research (e.g., Brewin et al., 2000) and could relate to the disproportionate damage from the hurricane in non-Hispanic Black communities in New Orleans (e.g., Logan, 2006) , to experiences of racism during the hurricane and its aftermath (e.g., White, Philpot, Wylie, & McGowen, 2007) , or to greater difficulties finding suitable housing and employment in postdisaster neighborhoods (Henrici, Helmuth, & Fernandes, 2010; Liu & Plyer, 2010) . Conversely, strong social ties and religiosity within communities might lead non-Hispanic Black women to experience greater PTG, particularly in the relationship and spirituality domains (e.g., Wilson & Boden, 2008) . We note here that Hispanic ethnicity was not a significant predictor of PTG or PTS (total or symptom clusters). However, given the small percentage of Hispanic women in the sample (3.5%), this finding should be interpreted with caution, and the postdisaster psychological experiences of this subgroup should be explored in further studies.
We also found that older women were more likely to experience PTS (total and symptom clusters), a finding that is inconsistent with previous findings showing heightened PTS risk among younger participants. It is important to note, however, that because all of the participants were mothers of young children at baseline, the age range in our sample at baseline was restricted to those 18 -34 years old. Reconciling our divergent finding, a comprehensive review of disaster research found that, although the majority of studies show that PTS risk declines with age, those that classified adults into younger, middle-aged, and older adults found the highest levels of PTS among the middle-aged (Norris et al., 2002) .
Middle adulthood might be associated with other variables that significantly increased PTS risk, a possibility that could be explored in future research. For example, middle-aged women might be more likely to have school-age, versus younger, children, who are more likely to face postdisaster psychosocial difficulties, such as behavioral problems and difficulties adjusting to new schools (Terranova, Boxer, & Morris, 2009 ). Number of children was not a significant predictor of PTS or PTG in the current study, and perhaps future research should simultaneously account for the number and age of children in postdisaster households.
Because we had access to predisaster data, we were able to explore how general psychological distress prior to the disaster related to later PTS and PTG. Consistent with prior research linking pre-and postdisaster psychological functioning (e.g., Weems et al., 2007) , we found that women with higher predisaster distress had significantly higher postdisaster PTS (total and symptom clusters). This finding underscores the vulnerability of individuals already suffering from mental health difficulties to postdisaster psychological adversity. In contrast, predisaster distress was not a significant predictor of PTG. Although future research is needed, it appears that predisaster distress does not lead directly to higher PTG but could instead yield PTG indirectly through its positive association with PTS.
When variables related to hurricane exposure were then entered into the model, hurricane-related stressors and bereavement significantly predicted both PTS (total and symptom clusters) and PTG. In examining the regression weights, we noted that the composite variable of hurricane-related stressors was a stronger predictor of PTS than PTG and that differences in the correlations were significant (higher for PTS total, Intrusion, and Hyperarousal vs. PTG). The results suggest that some degree of exposure might be necessary for both PTS and PTG to manifest but that the dose-response relationship between exposure and PTS is more pronounced. More nuanced measures of exposure would provide greater insight into whether specific experiences or losses are likely to yield PTS or PTG.
T3 Intrusion
T3 Avoidance T3 Hyperarousal
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Next, we explored the role of psychological resources in shaping PTS and PTG. Again, predisaster data allowed for identification of characteristics prior to the disaster that influenced postdisaster responses. We found that participants with a stronger predisaster sense of purpose reported significantly higher PTG. Predisaster purpose could represent an underlying tendency to be actively engaged in one's life and to focus on long-term goals in the face of stressors. Survivors with these characteristics might have then been more likely to engage in cognitive processing to understand their trauma and to actively cope with stressors in the aftermath of disasters, potentially leading to functional growth (Pooley, Cohen, O'Connor, & Taylor, 2012; Triplett, Tedeschi, Cann, Calhoun, & Reeve, 2012) . Survivors with a stronger sense of purpose might have also been more persistent in pursuing postdisaster resources, such as Federal Emergency Management Agency (FEMA) and insurance claims, and more motivated in their education and careers (Pizzolato, Brown, & Kanny, 2011) . A greater sense of purpose may also result from other resources, including strong social support or religiosity (French & Joseph, 1999; Krause, 2007) , which could promote PTG. Notably, predisaster purpose was not a significant predictor of PTS total or subscales in this study, indicating that the influence of this resource was specific to PTG. Predisaster optimism predicted neither PTG nor PTS (total or subscales), which was contrary to our expectations.
Psychological resources assessed 1 year postdisaster were subsequently entered. It is important to note here that purpose and optimism, although sometimes conceptualized as stable personality characteristics (e.g., Scheier & Carver, 1985) , can change over time and in response to trauma exposure (e.g., Burger & Palmer, 1992) . Because we controlled for predisaster purpose and optimism, we were able to explore how pre-to postdisaster changes in these resources were related to PTS and PTG. Postdisaster optimism was a significant negative predictor of intrusive symptoms, controlling for predisaster optimism. Further research is needed to provide understanding of how declines in optimism relate to intrusion. One possibility is that survivors ruminate on their diminished perceived likelihood of achieving valued personal and family goals due to postdisaster challenges. In contrast, postdisaster optimism was not a predictor of PTS total, Avoidance, or Hyperarousal scores, nor of PTG. It therefore seems that in this case, postdisaster increases in optimism did not facilitate growth.
We also found that higher postdisaster purpose significantly predicted higher PTG, suggesting that changes in purpose relate to the development of PTG. A greater sense of purpose could result from deliberate cognitive processing, which previous research has found to be predictive of PTG (Triplett et al., 2012) . Increases in purpose could also be derived from concrete improvements in the aftermath of disaster, such as stronger support networks and enhanced economic prospects, or from involvement in community services. Again, the influence of purpose was specific to PTG, as postdisaster purpose was not significantly associated with PTS total or subscales.
Implications
The results of the study have implications for research, policy, and practice. Additional longitudinal studies that include multiple assessments of psychosocial resource variables, PTS total and symptom clusters, and PTG would further researchers' understanding of how PTG and PTS relate to each other over time. Within this context, researchers should explore additional factors that might help to explain the associations between psychosocial resources and outcomes, for example, coping styles or involvement in education, careers, religion, and community service. Replication of the results is also needed given that the effect sizes for some of our findings were modest, especially those regarding relationships between psychological resources, PTS, and PTG.
Particularly in light of the persistent PTS among many survivors, these results highlight the need for disaster preparedness efforts that minimize exposure to hurricane-related stressors, including plans for evacuation via public transportation, guidelines for what conditions necessitate a mandatory evacuation, and means for enforcing such mandates. Policies that ensure that adequate medical care and necessary medications are available during disasters might also prevent disaster-related fatalities and the psychological toll of bereavement. Efforts in the aftermath of disasters to connect survivors with affordable mental health services, particularly survivors with pre-existing mental health conditions and those who have faced high levels of hurricane exposure, would help to prevent posttraumatic stress reactions.
Once affected survivors are identified, mental health practitioners should strive to employ culturally sensitive and empirically supported interventions to reduce PTS, including cognitive behavioral therapy (CBT) and prolonged exposure therapy (Hobfoll, Watson, et al., 2007) . Meaning-making interventions could also enhance survivors' sense of optimism (Lee, Cohen, Edgar, Laizner, & Gagnon, 2006) , potentially alleviating intrusive symptoms. It is less clear whether practitioners should encourage PTG in trauma survivors. Although there is some evidence that successful CBT could lead to meaningful change in PTG (Knaevelsrud, Liedl, & Maercker, 2010; Zoellner, Rabe, Karl, & Maercker, 2011) , less is known about its relation to indices of psychological health or behavioral changes. As Zoellner et al. (2011) noted, however, the body of literature suggests that increases in PTG can occur independent of declines in distress, perhaps reflective of illusory growth. There are also no treatment studies to our knowledge that focus on disaster survivors and include measures of both PTG and PTS, leaving it to speculation how the two constructs might relate to each other over time in postdisaster clinical interventions. Clearly, more research is needed in this area.
Limitations and Conclusions
The current study has several notable limitations. First, PTG was not measured at the first postdisaster assessment, and we were therefore unable to explore how changes in PTG relate to PTS over time. A more general limitation is that our first postdisaster assessment did not occur until 12 months after Hurricane Katrina. Therefore, the results do not capture psychological functioning in the immediate aftermath of the disaster. The results also do not provide insight into whether self-reported PTG was functional or illusory, and the circumstances that might give rise to each. Further research that assesses both self-reported PTG and behavioral changes, for example, involvement in community service or improved communication in relationships, as well as PTS total and symptom clusters, is needed.
Additionally, although our predisaster mental health measure, the K6 scale of nonspecific psychological distress, permitted a This document is copyrighted by the American Psychological Association or one of its allied publishers.
control for predisaster psychological functioning, we did not include a predisaster measure of PTS, nor did we assess exposure to additional traumatic events in either the pre-or postdisaster periods. Inclusion of these variables would have provided greater insight into the role of prior experience with trauma on the development and maintenance of PTS and PTG. Likewise, the hurricane-related stressors variable was confined to the weeks during which Hurricanes Katrina and Rita occurred, and experiences of loss, deprivation, and life threat beyond this period could account for additional variance in psychological functioning. The measure also did not capture other elements of Hurricane Katrina that could have made the women more or less prone to PTS or PTG, such as property damage and loss, sexual assault, long-term separation from friends and family, or receipt of various forms of assistance from FEMA and nonprofit organizations. Despite previous research indicating its validity and reliability (Scheier et al., 1994) , the measure of optimism, the Life Orientation Test, had relatively low reliability at the predisaster assessment. Last, although the inclusion of low-income mothers, primarily nonHispanic Black, allowed for investigation of predictors of PTS and PTG in a sample that was highly vulnerable to hurricane exposure and postdisaster adversity, it limited the extent to which the findings generalize to other populations. Moreover, since the participants were all community college students at baseline, they are not representative of all low-income mothers from the New Orleans area. Despite its limitations, this study provides greater insight into the PTG-PTS relationship. Consistent with previous research, our results suggest the possibility of personal transformation in those suffering from the most severe traumatic reactions to disaster. Particularly when equipped with a sense a purpose, the experience of disaster-related trauma appears to open some survivors to an improved sense of life's possibilities. PTG and PTS are not entirely overlapping, however, and a range of factors differentially predicts the likelihood of each. To the extent that research continues to uncover the conditions and mechanisms that give rise to growth, we will be better positioned to tip the balance toward PTG when the next natural disaster inevitably strikes.
